Kinetic characterization of the catalytic mechanism of methionine sulfoxide reductase B from Neisseria meningitidis.
Methionine sulfoxide reductases catalyze the thioredoxin-dependent reduction of methionine sulfoxide back to methionine. The methionine sulfoxide reductases family is composed of two structurally unrelated classes of enzymes named MsrA and MsrB, which display opposite stereoselectivities toward the sulfoxide function. Both enzymes are monomeric and share a similar three-step chemical mechanism. First, in the reductase step, a sulfenic acid intermediate is formed with a concomitant release of 1 mol of methionine per mol of enzyme. Then, an intradisulfide bond is formed. Finally, Msrs return back to reduced forms via reduction by thioredoxin. In the present study, it is shown for the Neisseria meningitidis MsrB that (1) the reductase step is rate-determining in the process leading to formation of the disulfide bond and (2) the thioredoxin-recycling process is rate-limiting. Moreover, the data suggest that within the thioredoxin-recycling process, the rate-limiting step takes place after the two-electron chemical exchange and thus is associated with the release of oxidized thioredoxin.